ABSTRACT

Background. Care coordination
is an important component of the en-
hanced prenatal care services pro-
vided under the recent expansions of
the Medicaid program. The effect of
maternity care coordination services
on birth outcomes in North Carolina
was assessed by comparing women
on Medicaid who did and did not re-
ceive these services.

Methods. Health program data
files, including Medicaid claims paid
for maternity care coordination, were
linked to 1988 and 1989 live birth cer-
tificates. Simple comparisons of per-
centages and rates were supple-
mented by a logistic regression
analysis.

Results. Among women on
Medicaid who did not receive mater-
nity care coordination services, the
low birth weight rate was 21% higher,
the very low birth weight rate was
62% higher, and the infant mortality
rate was 23% higher than among
women on Medicaid who did receive
such services. It was estimated that,
for each $1.00 spent on maternity
care coordination, Medicaid saved
$2.02 in medical costs for newborns
up to 60 days of age. Among the
women who did receive maternity
care coordination, those receiving it
for 3 or more months had better out-
comes than those receiving it for less
than 3 months.

Conclusions. These results sug-
gest that maternity care coordination
can be effective in reducing low birth
weight, infant mortality, and new-
born medical care costs among ba-
bies born to women in poverty. (Am
J Public Health. 1991;81:1625-1629)
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Introduction

Factors associated with infant mor-
tality and morbidity and with handicap-
ping conditions in infants and young chil-
dren are numerous and complex. It has
been documented repeatedly, however,
that the single most important factor con-
tributing to infant death and disability is
low birth weight.!-2 Avoiding unintended
and high-risk pregnancies is an important
first line of prevention.? Experience
proves that the incidence of low birth
weight can also be reduced through the
use of early, continuous, and comprehen-
sive prenatal care.*

In October 1987, in response to con-
cerns over North Carolina’s high infant
mortality rate, the state Medicaid program
was expanded to improve access to health
care and support services for low-income
pregnant women and young children. This
expansion, referred to in North Carolina
as the Baby Love Program, was devel-
oped and implemented by the Division of
Maternal and Child Health and the Divi-
sion of Medical Assistance, in cooperation
with the Office of Rural Health and Re-
source Development. Two key elements
of the Baby Love Program were expan-
sion of Medicaid eligibility to 100% of the
federal poverty level and reimbursement
for maternity care coordination (case
management) services for Medicaid-eligi-
ble pregnant women.

Maternity care coordination is the
cornerstone of the Baby Love Program in
that it is aimed directly at eliminating bar-
riers to client use of services. Maternity
care coordinators help eligible women re-
ceive services that address not only med-
ical but also nutritional, psychosocial, and
resource needs. Coordinators also pro-
vide pregnant women with social and

emotional support, which may lead to
stress reduction and the adoption of
healthful behaviors during pregnancy. In
North Carolina, all pregnant women cer-
tified for Medicaid are eligible for mater-
nity care coordination services. This en-
tire population is considered to be at high
risk for poor pregnancy outcomes, owing
to either medical or psychosocial risk fac-
tors, or a combination of the two.

Previous studies have shown that
comprehensive prenatal care, which in-
cludes various nonmedical support serv-
ices, improves birth outcomes among
women in poverty.*> The purpose of this
evaluation is to determine if the receipt of
maternity care coordination services by
Medicaid-eligible clients improves birth
outcomes. Maternity care coordination,
which began in late 1987, was introduced
as a statewide program. Because the pro-
gram was not piloted in a limited geo-
graphic area of the state, it was important
to conduct the evaluation before the state-
wide system was fully developed to en-
sure that a comparison group of nonrecip-
ients could be obtained.

The period of evaluation was 1988
and 1989, the first 2 years of program im-
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plementation. During this time, more than
15 000 women received maternity care co-
ordination, two thirds of whom were
served in 1989. For the 2-year period, the
mean month of pregnancy in which ma-
ternity care coordination began was 5.6.
In 1988, the start-up year, the mean month
of service initiation was 6.0; in 1989, this
had improved to 5.4.

Methods

North Carolina resident live births to
women on Medicaid during calendar
years 1988 and 1989 were examined to

compare birth outcomes of those women'

who received maternity care coordination
services with the outcomes of those who
did not. The birth outcomes compared
were low birth weight (less than 2500 g),
very low birth weight (less than 1500 g),
infant mortality, and newborn medical
care costs (which are, to some degree, a
surrogate for infant morbidity). The effect
of maternity care coordination on prenatal
participation in the Special Supplemental
Food Program for Women, Infants and
Children (WIC) was also examined.

To carry out this evaluation, we
linked a number of data files to 1988 and

1989 birth certificate records. Using the.

baby’s name, date of birth, hospital of
birth, and other information, we matched
birth records to newborn hospital claims
paid by Medicaid to identify ‘“Medicaid™
births and achieved a matching rate of
over 95%. Then, using the baby’s Medic-
aid ID number retained from this step, we
extracted all claims paid for any service
(inpatient, outpatient, medications, etc.)
beginning within 60 days of birth and we
summarized the costs. If a hospitalization
began within 60 days of age but extended
beyond that time all costs for the hospi-
talization were counted. These costs were
examined only for services beginning
within 60 days of birth because maternity
care coordination would be expected to
have its major impact on early infant mor-
bidity. Also, the babies of women receiv-
ing maternity care coordination are auto-
matically eligible to remain on Medicaid
for 60 days after birth; thus, there is no
problem of attrition within this group due
to discontinued eligibility.

Using the mother’s name and date of
birth, we matched birth records to claims
paid for maternity care coordination to
identify births for which the service was
received. Total amount paid for care coor-
dination was retained from this step. Then
we summarized prenatal visit records from
the public health department client infor-
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mation system in North Carolina and,
again using mother’s name and date of
birth, matched them to the birth records to
identify those births that received prenatal
clinic care in health departments. And we
used mother’s name and date of birth to
match births with WIC records to identify
women receiving this nutritional service
during the prenatal period. Finally, infant
death records were linked to the 1988 and
1989 birth cohorts as part of routine vital
records processing, and this allowed us to
assess infant mortality rates.

In matching the maternity care coor-
dination, health department, and WIC
records to the 1988 and 1989 births, we
achieved a matching rate of about 90%.
Incomplete matching of the maternity care
coordination records has resulted in some
maternity care coordination recipients be-
ing counted as nonrecipients. To the ex-
tent that maternity care coordination does
improve birth outcomes, this incomplete
matching has caused the findings shown
here to understate the true difference be-
tween the two groups.

Within the group of Medicaid births
identified by a matching Medicaid newbormn
hospital claim, we compared birth out-
comes between women with and without
maternity care coordination. Multiple
births (twins etc.) and births with no pre-
natal care, the latter of which would all fall
into the not-care-coordinated group and
thus bias the results, were excluded from
the analysis to increase the validity of the
comparisons. Simple comparisons of per-
centages and rates were supplemented by a
logistic regression analysis. This analysis
assessed the effect of maternity care coor-
dination on birth outcomes while statisti-
cally controlling for differences between
the two groups on other measurable risk
factors.

We also compared outcomes for
women on Medicaid with different lengths
of maternity care coordination, as defined
by months of participation (less than 3
months vs 3 months or more). Because
there could be some bias in the results by
length of participation, given that a
woman who delivers prematurely will
thereby have a shorter period of care co-
ordination participation, we compared
low birth weight rates between these
groups for full-term births (at least 37
weeks gestation). As another way to con-
trol for this gestational age bias, we ex-
amined birth outcomes by length of ma-
ternity care coordination participation in
weeks as apercent of length of gestation in
weeks (less than 25%, 26 to 50%, and
more than 50%).

Previous studies have shown that
prenatal care provided in public health
clinics is very effective in reducing ad-
verse birth outcomes among women in
poverty.+5 Therefore, it might be argued
that women receiving maternity care co-
ordination would have had better birth
outcomes simply because most of them
received prenatal care in public health de-
partments, particularly in the first years of
the program; whereas many of the women
not receiving maternity care coordination
received their prenatal care from another
provider. To control for this potential
source-of-prenatal-care bias, we broke
out the basic results of this study sepa-
rately for public health department pa-
tients and for patients of other prenatal
care providers. We also used source of
prenatal care as a control variable in the
logistic regression analysis.

Results

Measures in the top part of Table 1
reveal that, among women on Medicaid
not receiving maternity care coordination
services, the low birth weight rate was
21% higher, the very low birth weight rate
was 62% higher, and the infant mortality
rate was 23% higher than among women
on Medicaid who did receive such serv-
ices. Further, the average cost of medical
care for the baby in the first 60 days of life
was $277 higher for infants of women not
receiving maternity care coordination
services, while prenatal WIC participa-
tion was substantially lower for this group.

The results in Table 1 are also shown
separately for women receiving prenatal
clinic care in public health departments
and for those receiving prenatal care from
other providers. These results are similar
to those for the total: the women receiving
maternity care coordination had consis-
tently better outcomes in both prenatal
care groups. Therefore, the better birth
outcomes for women receiving maternity
care coordination are not just a result of
most of them receiving prenatal care in the
public health setting.

For the total group of 15 526 women
receiving maternity care coordination,
Medicaid paid an average of $137 for the
care coordination services. Dividing the
difference in average newborn costs of
$277 by this $137 results in an estimated
$2.02 saved by Medicaid in all medical
costs for services beginning within 60 days
of age for each $1.00 spent on maternity
care coordination. An average net savings
of $140 ($277—-$137) for each of the 15 526
women receiving care coordination trans-
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lates into a total estimated savings of
$2,174,000 for 1988 to 1989.

Table 2 shows that the women on
Medicaid who received maternity care
coordination services were at somewhat
higher risk for several of the maternal
characteristics often associated with low
birth weight and infant death (character-
istics derived from the birth certificates).
Therefore, their better birth outcomes
shown in Table 1 do not appear to be
owing to favorable status on these mea-
sured risk factors. This slightly higher
demographic risk may be related to the
fact that some health departments ini-
tially targeted maternity care coordina-
tion to teens and other high-risk groups
because insufficient resources were
available to provide this service to all
Medicaid-eligible women. Yet the preg-
nant women who received maternity care
coordination had better birth outcomes
despite higher levels of these other risk
factors.

Table 3 presents the results of a lo-
gistic regression analysis that compared
the independent effects of various risk fac-
tors on low birth weight and infant mor-
tality. Race, age of mother, and medical
risk factors during the pregnancy were the
strongest predictors of adverse outcomes.
After controlling for all the other risk fac-
tors shown in Table 3, including source of
prenatal care, women not receiving ma-
ternity care coordination services were
found to be 1.22 times as likely to have had
a birth under 2500 g as women receiving
the service, 1.48 times as likely to have
had a birth under 1500 g, and 1.20 times as
likely to have had an infant death. Both
low birth weight odds ratios have 95%
confidence intervals with the lower limit
above 1.00.

So far in this analysis, maternity care
coordination has been treated as present
or absent, regardless of the length of care
coordination for those receiving the ser-
vice. In Table 4, the women receiving
care coordination are divided into two
groups: those beginning care coordina-
tion 3 or more months before giving birth
and those receiving care coordination for
a shorter period of time. For each mea-
sure in Table 4, the women who received
care coordination longer had better out-
comes.

The potential problem of bias due to
preterm delivery shortening the length of
service participation was addressed in
two ways. First, we compared only full-
term births. Among full-term births,
women with care coordination for 3 or
more months had a low birth weight rate
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Prenatal Care Are Excluded)

TABLE 1—Outcome Measures for Singleton Medicaid Live Births by Presence of
Maternity Care Coordination: North Carolina, 1988-1989 (Births with No

Received Care  Did Not Receive P Value for
Outcome Measures Coordination  Care Coordination  Difference
Total
Percent under 2500 g 8.67 10.50 <.0001
Percent under 1500 g 1.23 1.99 <.0001
infant deaths per 1000 live births 99 122 .02
Percent on prenatal WIC 90.9 66.8 <.0001
Average amount paid by Medicaid
for newbom care beginning
within 60 days of age $1694 $1971 <.0001
Number of births 15 526 34 463
Prenatal Care at Public Health
Department
Percent under 2500 g 8.61 995 .0001
Percent under 1500 g 1.16 1.71 .0001
infant deaths per 1000 live births 87 125 03
Percent on prenatal WIC 928 846 <.0001
Average amount paid by Medicaid
for newborn care beginning
within 60 days of age $1674 $1872 <.0001
Number of births 12842 14 812
Prenatal Care Not at Public Health
Department
Percent under 2500 g 8.95 10.91 .001
Percent under 1500 g 157 221 .02
infant deaths per 1000 live births 108 120 .58
Percent on prenatal WIC 819 534 <.0001
Average amount paid by Medicaid
for newbomn care beginning
within 60 days of age $1790 $2046 .001
Number of births 2684 19 651

Note. WIC = (Special Supplemental Food Program for) Women, Infants and Children.
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TABLE 2—Percentages of Singleton Medicaid Live Births with Selected Maternal Risk
Factors by Presence of Maternity Care Coordination: North Carolina, 1988
1989 (Births with No Prenatal Care Are Excluded)

Received Care Did Not Receive P Value for
Risk Factors Coordination Care Coordination  Difference
Black® 60.8 58.1 <.0001
Unmarried 66.4 61.2 <.0001
Under age 18 156 132 <.0001
Education less than 12 years 485 442 <.0001
Previous fetal or live-born death 241 25.0 .06
Prenatal care less than adequate
in quantity” 49.8 492 19
Mother smoked 304 31.2 07
Medical risk factors this pregnancy 244 242 .58

Carolina.

total and are excluded from all calculations.

2Data shown are actually for births for all races other than White, about 94% of which are Black in North

®Based on intermediate plus inadequate categories of the Kessner Index of the quantitative adequacy of

prenatal care use.® Missing values for this and the other variables in Table 2 are less than 1% of the

of 3.81% compared with a rate of 5.07%
for those receiving care coordination for
less than 3 months (P < .001). Second,
we compared birth outcomes by percent
of the pregnancy for which maternity
care coordination was received. Table 5
shows these results. Women who re-

ceived maternity care coordination for
more than 50% of their pregnancy had
substantially lower rates of low birth
weight, very low birth weight, and infant
mortality. These results are further evi-
dence that maternity care coordination
services for pregnant women on Medi-
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TABLE 3—Estimated Relative Odds of Low Birth Weight and Infant Death with Pres-
ence of Selected Risk Factors (Logistic Regression): 19881989 Singleton
Medicaid Live Births in North Carolina (Births with No Prenatal Care Are
Excluded)
Risk Factors <2500 g <1500 g Infant Death
Black 166(1.78,1.54) 169(199 143 1.14(1.39,0.94)
Unmarried 1.15(1.23,1.07) 1.10(1.30,0.94) 0.98(1.20,0.81)
Under age 18 129(142,1.18) 131(1.63 1.05 1.23(159 095
Education less than 12 years 112(1.20,1.05 098(1.14,0.84) 1.08(131,0.90)
Previous fetal or live-bom death  1.26(1.35,1.18) 1.74 (201,150) 1.24 (1.50, 1.03)
Prenatal care less than adequate
in quantity 1.13(1.20,1.06) 094 (1.07,0.81) 1.05(1.24,0.88)
Mother smoked 1.73(1.84,162) 1.17(1.37,1.01) 1.22(147 102
Medical risk factors this
pregnancy 214(227,201) 294 (337,256 1.79(2.13,1.50)
Received prenatal care outside
public health department 1.12(1.19,1.05) 133(154,1.15) 1.02(1.23,085
Did not receive care coordination
services 122(132,1.14) 148(1.76,1.24) 1.20(147,098
Number of observations 439 260 49 260 49 288
Note. The 95% confidence interval limits for the odds ratios are shown in parentheses.
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TABLE 4—Outcome Measures for Singleton Medicaid Live Births by Length of Ma-
ternity Care Coordination: North Carolina, 19881989 (Births with No Pre-
natal Care Are Excluded)

Care
Coordination 3 or  Care Coordination P Value for
QOutcome Measures More Months  Less Than 3 Months  Difference
Percent under 2500 g 647 10.53 <.0001
Percent under 1500 g 0.70 1.71 <.0001
infant deaths per 1000 live births 8.7 116 .08
Percent on prenatal WIC 923 90.0 <.0001
Average amount paid by Medicaid
for newbom care beginning
within 60 days of age $1483 $1879 <.0001
Number of births 7680 7846
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TABLE 5—Outcome Measures for Singleton Medicaid Live Births by Percentage of
Pregnancy for Which Matemity Care Coordination Was Received: North
Carolina, 1988-1989 (Births with No Prenatal Care Are Excluded)

Less More P Value for
Than 26 Than 50 Difference
Outcome Measures Pct. 26-50 Pct. Pat. {Col. 1 vs Col. 3)
Percent under 2500 g 9.88 825 644 < .0001
Percent under 1500 g 144 1.20 0.72 001
infant deaths per 1000 live births 10.1 106 8.0 29
Number of births 6587 4908 4031

caid in North Carolina are effective in
reducing adverse birth outcomes.

Discussion

These results strongly suggest that ma-
ternity care coordination did improve the
outcomes of live births to women on Med-
icaid in 1988 and 1989, the first 2 years of the
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Baby Love Program in North Carolina. The
apparently large impact of maternity care
coordination on very low birth weight is es-
pecially important. Even modest reductions
in this relatively rare event can make pre-
vention programs cost-effective, given the
very high rates of morbidity and the use of
medical care among these infants.

The results by degree of maternity

care coordination (Tables 4 and 5) provide
additional evidence that care coordination
improved birth outcomes among these
women in 1988 and 1989. Longer partici-
pation was associated with better birth
outcomes, even after controlling for po-
tential gestational age bias.

Women who receive maternity care
coordination are encouraged to obtain a
variety of services for which they may be
eligible, such as Aid to Families with De-
pendent Children, job training, social
work, transportation, food stamps, and
housing assistance. Many of these serv-
ices are not directly reimbursable by
Medicaid. The maternity care coordina-
tor acts as an advocate, assisting the
pregnant woman in navigating a complex
service system with often confusing ap-
plication procedures so that such serv-
ices may be obtained. The visit schedule
is determined by the client’s need and
may be much more frequent than the
minimum required level of one encounter
per month.

One example of the impact of this
assistance was prenatal WIC participa-
tion. We found that those women on Med-
icaid with maternity care coordination
were significantly more likely to receive
this important nutritional service than
those without it. In addition, data for 1988
and 1989 from the North Carolina Health
Services Information System show that,
among public health department patients,
women receiving maternity care coordi-
nation were more likely to have had a
postpartum family planning exam (68% vs
39%) and to have had their newborns re-
ceiving well baby care (65% vs 25%) and
WIC (77% vs 36%) than women not re-
ceiving care coordination.

In a study such as this, in which it
was not possible to randomize patients
into treatment and control groups, there
is always the possibility of selection bias.
Women who would have had better birth
outcomes anyway may have been drawn
for various reasons into the maternity
care coordination group. Conversely,
women who have experienced previous
adverse pregnancy outcomes may have
been channeled into care coordination
because of their high-risk status. We have
done our best to statistically control for
measurable differences between the
Medicaid women who received care co-
ordination and those who did not, al-
though full comparability is never possi-
ble. All the women on Medicaid giving
birth in 1988 and 1989 had family incomes
below 100% of the federal poverty level,
so this was a relatively homogeneous
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group in economic terms. The issue of
provider selection is also salient. The ma-
ternity care providers who most actively
got their patients into care coordination
in the program’s first years may have
been among those with the strongest pre-
natal care programs. It is important to
note, however, that the providers who
implemented the service during 1988 and
1989 represented rural and urban coun-
ties and different geographic regions of
the state.

The results of this study must be
placed in the context of an early evalua-
tion of a statewide system for maternity
care coordination services. During 1988
and 1989, only 31% of eligible women on
Medicaid received maternity care coordi-
nation. In addition, many providers were
still in a start-up phase, lacking the full
resources needed for the program. A goal
of the Baby Love Program is to develop
the service capacity necessary for provid-
ing care coordination to all eligible
women. Therefore, further evaluation of
maternity care coordination is needed to
validate and extend the results of this

study.

Low birth weight and infant mortality
are serious problems in North Carolina
and the United States and result from a
variety of social, economic, and health
care factors. Prenatal care is one impor-
tant means of addressing these problems.
However, there is growing evidence that,
for women living in poverty, simply fi-
nancing more prenatal medical visits is not
enough.” Low-income pregnant women
must also be supported in their efforts to
meet basic needs such as housing, trans-
portation, food, education, and health
care. Maternity care coordination can
help them meet these needs by ensuring
the receipt of both medical and nonmed-
ical services. This study suggests that ma-
ternity care coordination can be very
effective in reducing low birth weight, in-
fant mortality, and medical care costs
among babies born to women in pover-

ty. O
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